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Merger of Neutron Star Binaries

EM counterparts to GW sources are
important to maximize scientific returns

from the detection of GWs. Metzger & Berger 12
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. My ~ 1071 Mg
Ejecta mass
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Energy Sources
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EM Counterparts

*Gamma-ray Bursts
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Bursts



Light Curve

Extended emission : L ~ 103 erg/s, T ~10% s

Plateau emission : L~ 104 erg/s, T ~10%s
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Luminosity and Duration

Extended emission : L ~1047-10> erg/s, T ~ 10> - 103 s
Plateau emission : L~ 104-10% erg/s, T ~104—-10°s
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Scattering

- Emission region locates inside the ejecta, r, <r.
* Optical depth T >> 1.

Emission region SK, loka & Nakamura 15

Scattered

2
e et s Wl N S
t > J | = INnTrar
~ 3 x 10%% | — — | cm &
10 1s % Erf;fectively
. thin
Ejecta ZZZ ; 5§
r ~ vt ?
v t - v
<310 (2 () e
AC S

Optical depth

—2 -\ —1
re0? (L) (A Yo ) (L)
10%s 102 10—2 Mg 0.1c




Detectablllty
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Macronova Candidate
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r-process Heating Model
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r-process Heating Model
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X-ray-powered Macronova ?

Fluxes of the X-ray and IR E>A single
excesses are comparable. energy source?
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X-ray-powered Macronova

The merger ejecta heated by the irradiation
of X-ray emit thermal infrared radiation.

Z& ; ’ Physical setups

\g/ Xray /\,\N " I[sotropic X-rays are generated
' Infrared

emission

X,

| A emission Near the central source.
C Y
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/ IR .
ﬂ:’ te<t  of solid angle.
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' ; ;"" % ’ * The line-of-sight to the source

.‘ is clean for the observers.
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X-ray-powered Macronova

The merger ejecta heated by the irradiation

of X-ray emit thermal infrared radiation.

Central v
nglne u

@ X-ray /\,\,\f
€& emission
, Infrared

emission

SK, loka & Nakar 16

Required conditions

* Absorption of X-ray photons
T > 1

* Thermalization

Tir > 1

" Escaping thermal photons
tairr < ¢

 Temperature
T < Tmax



Results
Broad ranges of the allowed parameter regions

KIR — 10 cm
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. Excluded by radio
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Remnants of
Merger Ejecta
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High Energy Radiation
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GRB 130603B @100Mpc

CTA could give constraints on ejecta parameters.
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Summary

Gamma-ray Burst
Extended, Plateau, and scattered emissions could
be detectable by current and planed detectors.

Macronova
X-ray-powered model explains IR excess and
allow for broader parameter region even if
the ejecta mass is ~10-3 solar mass.

Remnant of Merger Ejecta
CTA could give constraints on the ejecta
parameter space, which also explains the IR
excess in X-ray-powered model.




